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FOREWORD

Work Plan versus QAPP:

This Sampling and Analysis Work Plan is an extension of the existing Watershed Assessment and
Planning Branch, October 2004 “Quality Assurance Project Plan (QAPP) for Indiana Surface Water
Quality Monitoring and Total Maximum Daily Load (TMDL) Program” and serves as a link to the existing
QAPP as well as an independent QAPP of the project. As per the United States Environmental
Protection Agency (U.S. EPA) QAPP guidance, this Work Plan establishes criteria and specifications
pertaining to a specific water quality monitoring project that are usually described in the following four
groups (phases) or sections as QAPP elements:

Phase A. Project Management/Planning
The plan documents project history and objectives, and establishes Data Quality Objectives (DQOS).
Phase B. Measurement/Data Acquisition

The plan describes sampling procedures, analytical methods, sample and data acquisition requirements,
and the quality control (QC) measures specific to the project.

Phase C. Assessment/Oversight

The plan identifies the key elements of external and internal checks, audits, peer reviews, Data Quality
Assessments (DQAS), and the preparation of Quality Assurance/Quality Control (QA/QC) Review Reports
for management.

Phase D. Data Validation and Usability

The plan describes data handling and associated QA/QC activities including QA/QC Review Reports.
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Definitions:

Impaired Biotic Communities

Elutriate

Fifteen (15) Minute Pick

Fifty (50) Meter Sweep

One (1) minute kick sample

Ocular Reticle

Perennial

Reach

Target
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Biological communities — the fish and aquatic invertebrates, such
as insects, in stream — are indicators of the cumulative effects of
activities that affect water quality conditions over time. An IBC
listing on Indiana’s 303(d) list, means IDEM’'S monitoring data
shows one or both of the aquatic communities are not as healthy
as they should be. IBC is not a source of impairment but a
symptom of other sources.

To purify, separate, or remove lighter or finer particles by
washing, decanting, and settling.

A component of the IDEM multihabitat macroinvertebrate
sampling method in which the one minute kick sample and fifty
meter sweep sample collected at a site are combined, elutriated,
with macroinvertebrates removed from the resulting sample for 15
minutes while in the field.

A component of the IDEM multihabitat macroinvertebrate
sampling method in which approximately 50 meters (50m) of
shoreline habitat in a stream or river is sampled with a standard
500 micrometer (500 um) mesh width D-frame dipnet by taking
20-25 individual “jab” or “sweep” samples, which are then
composited.

A component of the IDEM multihabitat macroinvertebrate
sampling method in which approximately one square meter (1 m?)
of riffle or run substrate habitat in a stream or river is sampled
with a standard 500 micrometer (500 um) mesh width D-frame
dipnet for approximately one (1) minute.

A thin piece of glass marked with a linear or areal scale that is
inserted into a microscope ocular, superimposing the scale onto
the image viewed through the microscope.

Water being present in at least 50% of the stream reach during
the time of fish community sampling.

A segment of a stream used for fish community sampling equal in
length to 15 times the average wetted width of the stream, with a
minimum length of 50 meters and a maximum length 500 meters.

A sampling point which falls on a perennial stream within the
basin of interest and the boundaries of Indiana.



2015 Performance Monitoring WP for Selected Sub-watersheds
B-021-OWQ-WAP-TGM-15-W-R0
Date 04/02/2015

PERFORMANCE MONITORING IN SELECTED WATERSHEDS;
OBJECTIVE

Performance monitoring is initiated when waterbodies cited on the Indiana 303(d) list as impaired have
documented Nonpoint Source (NPS) control or watershed planning and restoration efforts. This type of
monitoring provides chemical, physical, biological, and/or bacteriological data that can be reported to U.S.
EPA Region 5's NPS Program showing improvements in watersheds previously listed as impaired. The
monitoring design for each waterbody reflects the original sampling effort that was conducted; no new
sites were selected or added. In 2015 there will be performance monitoring efforts on three waterbodies:
Silver Creek, Flowers Creek, and Indian Creek. Sample sites will be monitored to confirm or deny the
designated impairment and possible improvement due to NPS funding of watershed management plan
implementation. It is anticipated that the water quality data collected will highlight improvements in
watersheds such that waterbodies previously identified as impaired are now meeting water quality
standards.

Previous sampling (2003, 2010) on Silver Creek (Silver Creek Watershed, HUC 051201040501) indicated
a bacteriological impairment for Escherichia coli (E. coli). In 2015, site 15W002 will be targeted for E. coli
on AUID segment INBO451_02.

Two sites (15W003 and 15W004) in the Flowers Creek-Eel River Watershed, HUC 051201040601, will be
sampled for performance monitoring on the same AUID segment INB0461_T1005. Previous sampling in
2003 on AUID segment INB0461_T1005 indicated an impaired biotic community (IBC) and impairments
for dissolved oxygen (DO) and nutrients. In 2015, site 15003 will be targeted for biotic communities (with
in situ field chemistry), nutrients, and Dissolved Oxygen. Site 15W004 on Flowers Creek is one of the
randomly selected sites in 2015 for the Probabilistic Monitoring Program. Since it falls on AUID segment
INBO461_T1005, it will be sampled for the same parameters and data collected will also be used to
support performance monitoring in this watershed.

Previous sampling (2005, 2010) on Indian Creek (Long Run-Indian Creek Watershed, HUC
050902030902) indicated an IBC. In 2015, site 15W005 will be targeted for biotic community (with in-situ
field chemistry) on AUID segment INV0392_02.

l. PROJECT MANAGEMENT/PLANNING (QAPP Elements A4,
A5, A6, A7, A8)

Project/Task Organization and Schedule: (QAPP Element A4)

Sampling of waterbodies in the Flowers Creek-Eel River Watershed, Long Run-Indian Creek Watershed,
and Silver Creek Watershed will occur between April and October during the 2015 sampling season.
Deadlines and time frames for sampling activities listed below are relative to the cause of impairment per
watershed:

Site reconnaissance activities for all watersheds will be completed in March 2015 to seek land owner
approval to access the stream safely with the appropriate equipment. Reconnaissance activities will be
conducted in the office and through physical site visits if needed.

Biological sampling for Flowers Creek (AUID INB0461_T1005) and Indian Creek (AUID INV0392_02) will
begin in July 2015 and end no later than October 17, 2015. The sites will be sampled once for in-situ
water chemistry parameters, fish community, macroinvertebrate community, and habitat quality.
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Bacteriological sampling for Silver Creek (AUID INB0451 02) will begin in April 2015. E. coli samples will
be collected five times at equally spaced intervals over a 30-day period during the recreational season of
April to October 2015 to determine a geometric mean.

Water Chemistry (Nutrients)--Ammonia, Phosphorus, and Nitrogen will be sampled on three discrete
occasions at target sites in Flowers Creek (AUID INB0461_T1005) with a minimum time frame of 30 days
between sampling events. The first event will take place in May, the second event in July, and the final
event will begin in September.

In situ Water Chemistry—Dissolved Oxygen, Dissolved Oxygen Percent, Saturation, pH, Temperature,
Turbidity will be collected with each biological and nutrient sampling event for target sites in Flowers
Creek.

Table 1. 2015 Performance monitoring deadlines and time frames for sampling activities relative to
the cause of impairment per stream in selected sub-watersheds

2015 Reconnaissance E.coli Nutrients In situ Water Chemistry
Silver Creek March April-June Every Sampling Event
Wilson-Rhodes Ditch March May-Oct 17 Jun-Oct 17 | Every Sampling Event
Flowers Creek March May-Oct 17 Jun-Oct 17 | Every Sampling Event
Indian Creek March Jun-Oct 17 | Every Sampling Event

o “X” denotes that site was not sampled for the corresponding parameter

Samples will be collected for physical, chemical, and biological communities if the flow is not dangerous
for staff to enter the stream and barring any hazardous weather conditions or unexpected physical
barriers to site access. Even if the weather conditions and stream flows are safe, sample collections for
biological communities may also be postponed at least one week due to scouring of the stream substrate
or instream cover following a high water event resulting in non-representative samples.

Background and Project/Task Description: (QAPP Elements A5, A6)

Performance Monitoring was instituted to show improvements in watersheds that have implemented
watershed planning and restoration activities. The objective of this project is to collect data on
waterbodies in Silver Creek, Flowers Creek-Eel River, and Long Run-Indian Creek Watersheds that have
documented impairments reflected in the 303(d) list that may now have the potential of meeting water
quality standards. For this study, the following media will be used for assessment purposes: Water
chemistry (Nutrients and DO), in-situ field chemistry, bacteriological contamination in the form of E. coli,
fish community, macroinvertebrate assemblages, and habitat evaluations. The monitoring design for each
waterbody reflects the original sampling effort that was conducted; no new sites were selected or added.

Data Quality Objectives (DQOs): (QAPP Element A7)

The DQO process (U.S. EPA 2006) is a planning tool for data collection activities. It provides a basis for
balancing decision uncertainty with available resources. The DQO is required for all significant data
collection efforts for a project. It is a seven step systematic planning process used to clarify study
objectives, define the appropriate types of data, and establish decision criteria on which to base the final
use of the data. The DQO for Performance Monitoring in Silver Creek, Flowers Creek-Eel River, and
Long Run-Indian Creek Watersheds is identified in the following seven steps:

1. Description of the Problem

Indiana is required to assess all waters of the state to determine their designated use attainment status.

“Surface waters of the state are designated for full body contact recreation” and “will be capable of
2
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supporting” a “well-balanced, warm water aquatic community” [327 IAC 2-1-3]. This project will gather
bacteriological, biological (fish and macroinvertebrate) and habitat, and/or chemical data for the purpose
of reassessing the designated use attainment status of the impaired AUID segments on Silver Creek,
Flowers Creek, and Indian Creek.

2. Identify the Decision for the Data Collection

The goal of this study is to reassess whether the targeted stream segments on Silver Creek, Flowers
Creek, and Indian Creek (Table 2) are “supporting” or “non-supporting” for the designated use attainment
related to each previously identified impairment. This comparison will be in correlation with water quality
criteria included in Table 3 [327 IAC 2-1-6], nutrient criteria, and/or biological criteria following Indiana’s
2014 Consolidated Assessment Listing Methodology (CALM, IDEM 2014).

For Flowers Creek AUID stream segment INBO461_T1005, two sites will be evaluated for biological
improvement (Table 2 and Biological Criteria). The second site will also be evaluated for dissolved
oxygen (Table 2, 3) and nutrients with the benchmarks listed in the nutrient benchmarks section below
(IDEM 2014). Indian Creek AUID stream segment INV0392_02 will have one site evaluated for biological
improvement (Table 2 and Biological Criteria). Silver Creek AUID stream segment INB0451 02 will be
evaluated for bacteriological improvement (Table 2, 3).

Nutrient Benchmarks

Assuming a minimum of three sampling events, if two or more of the conditions below are met on the
same date, the waterbody will be classified as non-supporting due to nutrients.

e Total Phosphorus: one or more measurements >0.3 mg/L
e Nitrogen (measured as NO3;+NO,): one or more measurements >10.0 mg/L

¢ Dissolved Oxygen: <4.0 mg/L or measurements consistently at or close to the standard, range
4.0-5.0 mg/L or >12.0 mg/L

e pH: >9.0 Standard Units (S.U.) or measurements consistently at or close to the standard, range
8.7-9.0 S.U.

Biological Criteria:

Indiana narrative biological criteria [327 IAC 2-1-3] states that “all waters, except as described in
subdivision (5),” (i.e., limited use waters) “will be capable of supporting” a “well-balanced, warm water
aquatic community.” The water quality standard definition of a “well-balanced aquatic community” is “an
aquatic community that: (A) is diverse in species composition; (B) contains several different trophic levels;
and (C) is not composed mainly of pollution tolerant species” [327 IAC 2-1-9]. An interpretation or
translation of narrative biological criteria into numeric criteria would be as follows: A stream segment is
non-supporting for aquatic life use when the monitored fish or macroinvertebrate community receives an
Index of Biotic Integrity (IBI) score of less than or equal to 35 which is considered “Poor” or “Very Poor”
(IDEM 2014).
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Table 2. List of 2015 Performance Monitoring AUID stream segments and impairments

Watershed Stream name AUID 12 Digit HUC Impairment
Flowers Creek-Eel Flowers Creek INBO461_T1005 | 051201040601 Impaired Biotic Community,
River Nutrients, DO
Flowers Creek-Eel Wilson Rhodes Ditch | INB0461_T1005 | 051201040601 Impaired Biotic Community
River
Long Run-Indian Indian Creek INV0392_02 050902030902 Impaired Biotic Community
Creek
Silver Creek Silver Creek INB0451_02 051201040501 E. coli
Table 3. Water Quality Criteria [327 IAC 2-1-6]
Parameter Level Criterion
At least 5.0 mg/L (warm water Not less than 4.0 mg/L at any time.
aquatic life)
Dissolved Not less than 6.0 mg/L at any time and shall not be less than
Oxygen At least 6.0 mg/L (cold-water fish*) 7.0 mg/L in areas where spawning occurs during the spawning
season and in areas used for imprinting during the time
salmonids are being imprinted.
6.0-9.0 S.U. Must remain between 6.0 and 9.0 S.U. except for daily
pH fluctuations that exceed 9.0 due to photosynthetic activity

Total Ammonia

Calculated based on pH and

Calculated CAC

(NH3-N) Temperature

125 CFU/100mL or 125 MPN/100 mL | 5 sample geometric mean based on at least 5 samples equally
E. coli spaced over a 30 day period
(April-October
Recreational 235 CFU/100 mL or 235 MPN/100 Not to exceed in any one sample in a 30 day period except in
season) mL cases where there are at least 10 samples, 10% of the samples

may exceed the criterion

CAC = Chronic Aquatic Criterion, S.U. = Standard Units, MPN = Most Probable Number, CFU = Colony

Forming Unit

*Waters protected for cold-water fish include those waters designated by the Indiana Department of
Natural Resources for put-and-take trout fishing as well as salmonid waters listed in 327 IAC 2-1.5-5.

3. Inputs to the Decision
Field monitoring activities are required to collect physical, chemical, biological and habitat data. These
data are required to address the necessary decisions previously described. Monitoring activities will take
place at previously sampled site (with the exception of 15W004) for which permission to access has been
granted by the necessary landowners or property managers. Site 15W004 is a site that was randomly
selected as part of the 2015 Probabilistic Monitoring Project (PMP); the data collected at this site for PMP
will also be used in this project to reassess AUID segment INB0O461_T1005. Permission to access site
15W004 was granted through the procedures outlined in the 2015 Probabilistic Monitoring Workplan.
Collection procedures for field measurements, chemical, biological and habitat data will be described in
detail under Section II| MEASUREMENT/DATA ACQUISITION.




4. Define the Boundaries of the Study
The Silver Creek watershed covers 31.5 square miles and is primarily located in Kosciusko and Wabash
Counties, with a small portion of the watershed extending into Fulton and Miami County; there is one
sampling site (Figure 1). The Flowers Creek-Eel River watershed covers 21.2 square miles and is located
in Miami County; there are two sampling sites (Figure 1). The Long Run-Indian Creek watershed covers
38.8 square miles and is located in Switzerland County; there is one sampling site (Figure 2). See Table 4
for sampling locations in all Performance Monitoring watersheds.

2015 Performance Monitoring WP for Selected Sub-watersheds
B-021-OWQ-WAP-TGM-15-W-R0

Table 4. Performance monitoring sampling sites in Silver Creek, Flowers Creek-Eel River, and
Long Run-Indian Creek watersheds

Date 04/02/2015

Site # AIMS # 12-Digit HUC Name | Stream Name Location County Latitude Longitude

15W-002 | WAE-05-0002 | Silver Creek Silver Creek CR 1000 N Wabash 40.968991 | -85.862136

Flowers Creek- Eel Wilson Rhodes | Warsaw Trail | Miami 40.896107 | -85.997692
15W-003 | WAEOQ60-0007 | River Ditch

Flowers Creek- Eel Broadway Miami 40.861855 | -86.026197
15W-004 | WAE-06-0004 | River Flowers Creek | Street

Long Run-Indian Posten Road | Switzerland | 38.779601 | -85.079962
15W-005 | OML200-0018 | Creek Indian Creek
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Figure 1. Performance monitoring sampling area (HUC 051201040601) for IBC, Nutrients,
Dissolved Oxygen on Wilson Rhodes Ditch-Flowers Creek AUID INB0461_T1005
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Figure 2. Performance monitoring sampling area (HUC 050902030902) for IBC on Indian Creek
AUID INV0392_02
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Figure 3. Performance monitoring sampling area (HUC 051201040501) for E .coli on Silver Creek
AUID INB0451_02
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5. Develop a Decision Rule

Assessment decisions (305(b)/303(d)) will be recorded in the Indiana Integrated Report (IDEM 2014).
Recreational use attainment decisions will be based on bacteriological criteria developed to protect
primary contact recreational activities [327 IAC 2-1-6]. Aquatic life use support decisions will include
independent evaluations of biological and chemical data as outlined in Indiana’s 2014 Consolidated
Assessment and Listing Methodology (CALM, IDEM 2014).

The fish assemblage will be evaluated at each site using the appropriate IBI (Simon 1997; Simon and
Dufour 1998, 2005). Macroinvertebrate multi-habitat samples will also be evaluated using an IBI
developed for lowest practical taxonomic level identifications. Specifically, a site will be considered non-
supporting for aquatic life use when IBI scores are less than or equal to 35, on a scale of 0 (No Fish) to
60 (Excellent).

6. Specify Tolerable Limits on Decision Errors

Site specific aquatic life use assessments include program specific controls to minimize the introduction of
errors. These controls include water chemistry equipment checks, duplicates, and laboratory controls
through verification of species identifications. Field Procedure Manuals (IDEM 2002; OHEPA 2006) and
Standard Operating Procedures (IDEM 1992a, IDEM 1992b, 1992c¢, 1992d, 1992e, 2010a) dictate
consistent and proven techniques for sample collection to assure representative samples and minimize
measurement error. The QA/QC process detects deficiencies in the data collection as set forth in the
IDEM QAPP for the Indiana Surface Water Quality Monitoring Program (IDEM 2004). Samples collected
in this project are subject to the QA/QC analysis of 2015 Probabilistic Monitoring Workplan.

7. Optimize the Design for Obtaining Data

Three Indiana watersheds previously cited on the 303(d) list for impairment(s) that have undergone
restoration activities are targeted in this study. These activities will be discussed in a write-up to EPA for
reporting watershed improvement, or outlined in a Success Story Document. Sites in the watershed that
historically documented the impairment(s) were chosen as sampling sites.

Training and Staffing Requirements: (QAPP Element A8)

The Watershed Assessment and Planning Branch (WAPB) uses many Standard Operating Procedures
(SOPs), so any new staff member must be trained by experienced IDEM professionals on how to operate
field and laboratory equipment for the collection of chemical, physical, and biological parameters as well
as perform required QA/QC procedures (information about SOPs is given in Sections |l
MEASUREMENT/DATA ACQUISITION and IV DATA VALIDATION and USABILITY). Before sampling
starts, IDEM staff spend several days reviewing SOPs with field and laboratory personnel that may be
involved with the project.

The fish or macroinvertebrate community field Crew Chief must have a Bachelor of Science degree with a
concentration in biology or other closely related area and at least one year of experience with the
sampling methodology and taxonomy of the aquatic communities in the region. Prior to conducting
electrofishing for fish community sampling, all crew members should review the Principles and
Technigues of Electrofishing correspondence course provided by the U.S. Fish & Wildlife Service,
National Conservation Training Center as well as test equipment and conduct field training with less
experienced crew members. The field Crew Chief will be responsible for completion of field data sheets
(Attachments 1-5), taxonomic accuracy, sampling efficiency and representation, and voucher specimen
tracking.

Staff from the Technical and Logistical Services Section will review laboratory data for adherence to
QA/QC requirements specified in analytical test methods, contract requirements, and the IDEM QAPP for
the Indiana Surface Water Quality Monitoring Program (IDEM 2004) as well as importing electronic data
into the Assessment Information Management System (AIMSII) database which is used by the WAPB.
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Staff will oversee the entry of data collected in the field and laboratory into the AIMSII database and will
also perform a data QA/QC review for accuracy and completeness.

Il. Measurement/Data Acquisition (QAPP Elements B1, B2,
B3, B4, B5, B6, B7)

Sampling Sites/Sampling Design: (QAPP Element B1)

As is described in the “Performance Monitoring in Targeted Watersheds Objective” section of this work
plan, the target sites were sampled previously and cited on the 303(d) list of impaired waterbodies.

Site reconnaissance activities are conducted in-house and through physical site visits. In-house activities
include preparation and review of site maps and aerial photographs. Physical site visits include
verification of accessibility, safety considerations, equipment needed to properly sample the site, and
property owner consultations, if required. Final coordinates for each site will be confirmed during the
reconnaissance activities for assessing that current conditions have not significantly changed using a
Trimble Juno ™ SB Global Positioning System (GPS) with an accuracy of one to three meters. These
coordinates will also be confirmed in the AIMS Il database.

Table 4 provides a list of the selected sampling sites with the Site Number, AIMS Site Number, 12-Digit
Hydrologic Unit Code (HUC) Name, Stream Name, Location, County, and the Latitude and Longitude of
each site. Figures 1 and 2 depict the various sampling site locations for this project.

Sampling Methods and Sample Handling: (QAPP Elements B2, B3)
Bacteriological Sampling

The bacteriological sampling will be conducted by one team consisting of two staff. The work effort will
require an average of one hour per site per week. Samples will be processed in an IDEM E. coli Mobile
Laboratory (Van) equipped with all materials and equipment necessary for the Colilert® E. coli Test
Method near the sampling sites. Five samples from each site (1 site total) will be collected at equally
spaced intervals over a thirty day period. Staff will collect the samples in a 120 mL pre-sterilized wide
mouth container from the center of flow if stream is wadeable or from the shoreline using a pole sampler if
the stream is not wadeable. All samples will be consistently labeled, cooled, and held at a temperature
less than 10°C during transport. All E. coli samples will be collected on a schedule such that any
sampling crew can deliver them to the IDEM E. coli Mobile Laboratory for analyses within the
bacteriological holding time of six hours.

The IDEM E. coli Mobile Laboratory is used in this project to facilitate E. coli testing by eliminating the
necessity of transporting samples to distant contract laboratories within a six hour holding time. The E.
coli Mobile Laboratory provides work space containing storage for samples, supplies for Colilert® Quanti-
tray testing, and all equipment needed for collecting, preparing, incubating, and analyzing results. All
supplies will be obtained from IDEXX Laboratories, Inc., Westbrook, Maine.

Water Chemistry Sampling

During three discrete sampling events, one team of two staff will collect water chemistry grab samples
record water chemistry field parameter measurements as described below, and note physical site
descriptions on the IDEM Stream Sampling Field Data Sheet (Attachment 1). All water chemistry
sampling will adhere to the Water Quality Surveys Section Field Procedure Manual (IDEM 2002). Water
chemistry sampling is typically completed within 30 minutes per site depending on accessibility.
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Field Parameter Measurements

Dissolved Oxygen (DO), pH, water temperature, specific conductance, and DO percent saturation will be
measured with a datasonde during each sampling event regardless of the media type being collected.
Measurement procedures and operation of the datasonde shall be performed according to the
manufacturers’ manuals (Hydrolab Corporation 2002; YSI 2002) and Sections 2.10 — 2.13 of the Water
Quality Surveys Section Field Procedure Manual (IDEM 2002). Turbidity will be measured with a Hach™
turbidity kit, and the meter number written in the comments under the field parameter measurements. If a
Hach™ turbidity kit is not available, the datasonde measurement for turbidity will be recorded. All field
parameter measurements and weather codes will be recorded on the IDEM Stream Sampling Field Data
Sheet (Attachment 1). A photo will also be taken upstream and downstream of the site during each
sampling event.

Fish Community Sampling

The fish community sampling will be completed by teams of three to five staff. Sampling will be
performed using various standardized electrofishing methodologies depending on stream size and site
accessibility. Fish assemblage assessments will be performed in a sampling reach of 15 times the
average wetted width, with a minimum reach of 50 meters and a maximum reach of 500 meters (Simon
1997; Simon and Dufour 1998, 2005; U.S. EPA 1995). An attempt will be made to sample all habitat
types available within the sample reach to ensure adequate representation of the fish community present
at the time of the sampling event.

If depth and velocity of the stream has not drastically changed, the list of electrofishers to be utilized
should nearly match the type of equipment used during the original sampling event which include: the
Smith-Root LR-24 or LR-20B Series backpack electrofishers, the Smith-Root model 2.5 Generator
Powered Pulsator electrofisher with RCB-6B junction box and a dropper boom array outfitted in a canoe
or possibly a 12 foot Loweline™ boat, or for non-wadeable sites the Smith-Root model 6a electrofisher
assembled in a 16 foot Loweline™ boat (IDEM 1992a, 1992b, 1992c, 1992d).

Sample collections during high flow or turbid conditions will be avoided due to 1) low collection rates
which result in non-representative samples and 2) safety considerations for the sampling team. Sample
collections during late autumn and seasonal cold temperatures will be avoided due to the lack of
responsiveness to the electrical field by some species that can also result in samples that are not
representative of the streams fish assemblage (Simon 1990; U.S. EPA 1995).

Fish will be collected using dip nets with fiberglass handles and netting of 1/8-inch bag mesh. Fish
collected in the sampling reach will be sorted by species into baskets and buckets. Young-of-the year
fish less than 20 millimeters (mm), total length, will not be retained in the community sample (Simon 1990;
U.S. EPA 1995).

Prior to processing fish specimens and completion of the fish collection datasheet (Attachment 2), one to
two individuals per species will be preserved in 3.7% formaldehyde solution for future reference if there
are more than 10 individuals for that species collected in the sampling reach, the specimens can be
positively identified, and the individuals for preservation are small enough to fit in a 2000 mL jar. If
however, there are few individuals captured or the specimens are too large to preserve, a photo of key
characteristics will be taken for later examination. Taxonomic characteristics for possible species
encountered in the basin of interest will be reviewed prior to field work. Fish specimens should also be
preserved if they cannot be positively identified in the field (especially those that co-occur like the striped
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and common shiner), individuals that appear to be hybrids or have anomalies, as well as dead specimens
that are taxonomically valuable for un-described taxa (like the red shiner or jade darter), life history
studies, or research projects.

Data will be recorded for non-preserved fish on the fish collection datasheet (Attachment 2) consisting of
the following: number of individuals, minimum and maximum total length (mm), mass weight in grams (g),
and number of individuals with deformities, eroded fins, lesions, tumors, and other anomalies. Once the
data have been recorded, specimens will be released within the sampling reach if possible. Data will be
recorded for preserved fish specimens following taxonomic identification in the laboratory.

Macroinvertebrate Sampling

The macroinvertebrate community sampling may be conducted immediately following the fish community
sampling event or on a different date by crews of two to three staff. Samples are collected using a
modification of the U.S. EPA Rapid Bioassessment Protocol multi-habitat (MHAB) approach using a D-
frame dipnet (Barbour et al. 1999; IDEM 2010a; Klemm et al. 1990; Plafkin et al. 1989). The IDEM MHAB
approach is composed of a 1-minute "kick” sample within a riffle or run (collected by disturbing 1 square
meter of stream bottom substrate and collecting the dislodged macroinvertebrates within the dipnet) and
a 50 meter “sweep” sample of shoreline habitats (collected by disturbing habitats such as emergent
vegetation, coarse particulate organic matter, depositional zones, logs and sticks and collecting the
dislodged macroinvertebrates within the dipnet).

The 50 meter length of riparian corridor that is sampled at each site will be defined using a rangefinder or
GPS unit. If the stream is too deep to wade, a boat will be used to sample the 50 meter zone along the
shoreline that has the best available habitat. The 1-minute “kick” and 50 meter “sweep” samples are
combined in a bucket of water which will be elutriated through a - U.S. standard number 35 (500 um)
sieve a minimum of five times so that all rocks, gravel, sand and large pieces of organic debris are
removed from the sample. The remaining sample is then transferred from the sieve to a white plastic tray
where the collector (while still on-site) will conduct a 15-minute pick of macroinvertebrates at a single
organism rate with an effort to pick for maximum organism diversity through turning and examination of
the entire sample in the tray. The resulting picked sample will be preserved in 70% isopropyl alcohol and
returned to the laboratory for identification at the lowest practical taxonomic level (usually genus or
species level, if possible) and evaluated using the MHAB macroinvertebrate IBI. Before leaving the site,
an IDEM OWQ Macroinvertebrate Header Form (Attachment 3) will be completed for the sample

Habitat Assessments

Habitat assessments will be completed immediately following macroinvertebrate and fish community
sample collections at each site using a slightly modified version of the Ohio Environmental Protection
Agency (OHEPA) Qualitative Habitat Evaluation Index (QHEI), 2006 edition (OHEPA 2006; Rankin 1995).
A separate QHEI (Attachment 4) must be completed for these two media types since the sampling reach
length is different (i.e. 50 meters for macroinvertebrates and between 50 and 500 meters for fish).

Analytical Methods: (QAPP Element B4)
Bacteriological Sampling

Bacteriological samples will be analyzed using the Standard Method (SM) 9223B Enzyme Substrate
Coliform Test Method (see Table 3 for quantification limits). Samples will be collected using 120 mL pre-
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sterilized wide mouth containers and adhere to the six hour holding time (Table 5). Analytical results from
the IDEM E. coli Mobile Laboratory include quality control (QC) check sample results from which
precision, accuracy and completeness can be determined for each batch of samples. Raw data are
archived by analytical batch for easy retrieval and review. Chain of custody procedures must be followed
including time of collection, time of setup, time of reading the results, and time and method of disposal.
Any method deviations will be thoroughly documented in the raw data.

All QA/QC samples will be tested according to the following guidelines:

Field Duplicate: Field Duplicates will be collected at a frequency of 1 per batch or at least 1 for
every 20 samples collected (= 5%).

Field Blank: Field Blanks will be collected at a frequency of 1 per batch or at least 1 for every
20 samples collected (= 5%).

Laboratory Blank: Laboratory Blanks (sterile laboratory water blanks) will be tested at a frequency
of 1 per day.
Positive Control: Each lot of media will be tested for performance using bacterial cultures for

positive E. coli.

Negative Controls: Each lot of media will be tested for performance using bacterial cultures for total
coliform other than E. coli and a noncoliform.

Quality assurance documentation for each batch of samples consists of a chain of custody form, a
QA/QC summary sheet, and spreadsheets of results. This documentation is submitted to the Technical
and Logistical Services Section for QA review and the assignment of an appropriate Data Quality
Assessment (DQA) Level. Samples collected in this project are subject to the QA/QC analysis of 2015
Probabilistic Monitoring Project.

Water Chemistry Data—Nutrients

Sample bottles and preservatives certified for purity will be used. Sample collection container for each
parameter/preservative and holding times will adhere to meet U.S. EPA requirements (see Table 5).

Field duplicates and matrix spike/matrix spike duplicates (MS/MSD) shall be collected at the rate of one
per sample analysis set or one per every 20 samples, whichever is greater. Additionally, field blank
samples using ASTM D1193-91 Type | water will be taken at a rate of one set per sampling crew for each
week of sampling activity. Nutrient test methods are described in Table 4, page 10. These samples will
be collected with the 2015 Probabilistic Monitoring project and analytical tests on the water chemistry
parameters will be performed by Pace Analytical Services (formerly Heritage Environmental) in
Indianapolis, Indiana.

Field Parameters Measurements:

Table 4 lists the field parameters with their respective test method and IDEM quantification limit. During
each sampling event, field observations from each site and ambient weather conditions at the time of
sampling are noted and documented on the IDEM Stream Sampling Field Data Sheet (Attachment 1). A
photo will also be taken upstream and downstream of the site during each sampling event.

Table 4. Field Parameters showing method and IDEM quantification limit.
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Parameters Method IDEM
(SM=Standard Method) Quantification Limit
Dissolved Oxygen (data sonde optical) |ASTM D888-09 0.05 mg/L
Dissolved Oxygen (data sonde) SM 4500-0G 0.03 mg/L
Dissolved Oxygen (Winkler Titration) SM 4500-0OC * 0.20 mg/L
Dissolved Oxygen % Saturation
) ASTM D888-09 0.05 %
(data sonde optical)
Dissolved Oxygen % Saturation
SM 4500-0G 0.01 %
(data sonde)
pH (data sonde) EPA 150.2 0.10 S.U.
pH (field pH meter) SM 4500H-B * 0.10 S.U.
Specific Conductance (data sonde) SM 2510B 1.00 pymhos/cm
Temperature (data sonde) SM 2550B(2) 0.1 Degrees Celsius (°C)
Temperature (field meter) SM 2550B(2) * 0.1 Degrees Celsius (°C)
Turbidity (Hach™ turbidity kit) EPA 180.1 0.05 NTU *

" Method used for Field Calibration Check
2 NTU = Nephelometric Turbidity Unit(s)

Quality Control and Custody Requirements: (QAPP Element B5)

Quality assurance protocols will follow part B5 of the “Quality Assurance Project Plan for the Indiana
Surface Water Quality Monitoring and Total Maximum Daily Load (TMDL) Program,” Revision 3, by
Timothy Bowren and Dr. Syed Ghiasuddin (IDEM 2004).

The IDEM Biological Samples Field Chain of Custody Form is used to track fish and macroinvertebrate
samples from the field to the laboratory (Attachment 5). Fish in the laboratory may be verified by
regionally recognized non-IDEM freshwater fish taxonomists. Laboratory identifications and QA/QC of
taxonomic work is maintained by the laboratory supervisor of the Probabilistic Monitoring Section of
IDEM. All data are 1) checked for completeness 2) calculations performed 3) data entered into the
database and 4) checked again for data entry errors.

Field Instrument Testing and Calibrations: (QAPP Elements B6, B7)

The Datasonde will be calibrated immediately prior to each week’s sampling (IDEM 2002). Calibration
results and drift values will be recorded, maintained, stored and archived in log books located in the
calibration laboratories at the Shadeland facility. The drift value is the difference between two successive
calibrations. Field parameter calibrations will conform to the procedures as described in the instrument
users’ manuals (Hydrolab Corporation 2002; YSI 2002). The DO component of the calibration procedure
will be conducted using the air calibration method. The unit will be field checked for accuracy once during
the week by comparison with a Winkler DO test, as well as Hach™ turbidity, pH and temperature meters.
Weekly calibration verification results will be recorded on the stream sampling field data sheets
(Attachment 1) and entered into the AIMS |l database. A Winkler DO test will also be conducted at sites
where the DO concentration is 4.0 mg/L or less.
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Field Analysis Data

In situ water chemistry field data are collected in the field using calibrated or standardized equipment.
Calculations may be done in the field or later at the office. Analytical results, which have limited QC
checks, are included in this category. Detection limits and ranges have been set for each analysis (Table
4). Quality control checks (such as duplicate measurements, measurements of a secondary standard, or
measurements using a different test method or instrument) which are performed on field or laboratory
data are usable for estimating precision, accuracy, and completeness for the project.

lll. ASSESSMENT/OVERSIGHT: (QAPP Elements C1, C2)

Field and laboratory performance and system audits will be performed to ensure good quality data. The
field and laboratory performance includes precision measurements by relative percent difference of field
and laboratory duplicate, accuracy measurements by percent of recovery of MS/MSD samples analyzed
in the laboratory, and completeness measurements by the percent of planned samples that are actually
collected, analyzed, reported, and usable for the project.

Data Quality Assessment Levels

The samples and various types of data collected by this program are intended to meet the quality
assurance criteria and DQA Levels as described in the WAPB QAPP (IDEM 2004, pp 128-129).

IV. DATA VALIDATION and USABILITY: (QAPP Elements D1,
D2)

Quality assurance reports to management and data validation and usability are also important
components of the QAPP which insures good quality data for this project. A quality assurance audit
report will be submitted for this project should problems arise and need to be investigated and corrected.
Data validation and usability will be achieved through data reduction (the process of converting raw
analytical data into final results in proper reporting units), data validation (the process of qualifying
analytical/ measurement data on the performance of field and laboratory QC measures incorporated into
the sampling and analysis procedures), and data reporting (the detailed description of the data
deliverables used to completely document the calibration, analysis, QC measures, and calculations).

Data Qualifier Flags

The various data qualifiers and flags that will be used for quality assurance and validation of the data are
found on pages 130-131 of the WAPB QAPP (IDEM 2004).

Data Usability

The environmental data collected and its usability are qualified and classified into one or more of the four
categories: Acceptable Data, Enforcement Capable Results, Estimated Data, and Rejected Data as
described on page 130 of the WAPB QAPP (IDEM 2004).

Information, Data, and Reports

Performance monitoring data that indicates water quality improvement as defined by U.S. EPA’s Office of
Water’'s National Water Program Measures WQ-SP12.N11 and WQ-10 will be used to write up Measure
W reports and Success Stories to be submitted to U.S. EPA. Additionally, the data will be recorded in the
AIMSII database and used in the Indiana Integrated Water Monitoring and Assessment Report. All data
and reports will be made available to public and private entities which may find the data useful for
municipal, industrial, agricultural, and recreational decision making processes (i.e. TMDL, NPDES permit
modeling, Watershed Restoration Projects, Water Quality Criteria refinement, etc.).
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Laboratory and Estimated Cost

Laboratory analysis and data reporting for this project will comply with the QAPP for Indiana Surface
Water Quality Monitoring and TMDL Program (IDEM/100/29/338/073/2004, see IDEM 2004), Request For
Proposals 12-48 (see IDEM 2012), and the Office of Water Quality Assessment Branch Quality
Management Plan (B-001-OWQ-A-00-08-R00, see IDEM 2008a). Analytical tests on the water chemistry
parameters Ammonia-N (TKN), Nitrate+Nitrite-N, and Total Phosphorus will be performed by Pace
Analytical Services (formerly Heritage Environmental) in Indianapolis, Indiana. Costs for the chemistry
samples are $63.00 per sample. Supplies for the bacteriological sampling will come from IDEXX
Laboratories, Inc., Westbrook, Maine. All fish and macroinvertebrate samples will be collected and
analyzed by IDEM staff.

E. coli on Silver Creek and nutrients on Flowers Creek will be collected by the Probabilistic Monitoring
Team and included in their sample count; therefore no additional QA/QC will be included.

Reference Manuals and Personnel Safety:

All staff who participate in the field component of this study are required to have completed Basic First Aid
and Cardio-Pulmonary Resuscitation (CPR) training. According to the memorandum “Change in status of
Water Assessment Branch staff in accordance with the Agency training policy” dated November 29, 2010,
OWQ Watershed Assessment and Planning Branch staff are exempt from initial and annual training
requirements set forth in Section 6.0 of the IDEM Health and Safety Training Policy (IDEM 2010b). The
memorandum also states “as an alternative to the training requirements of the policy, the Branch will
conduct in-service training at a minimum of four (4) hours per year on topics directly related to duties
performed by staff.” New hires or those changing job responsibilities without the minimum four hour
training must be accompanied in the field by a staff member who has met the requirements of the Branch
Health and Safety training.

Field personnel collecting water chemistry and bacteriological samples will follow policies and procedures
established in the Surveys Section Field Procedures Manual (IDEM 2002) and the Hazardous
Communication Plan Supplement (IDEM 1997). Field personnel collecting fish and macroinvertebrate
community samples must read and comply with the Biological Studies Section SOP Manual: Section II.
Hazard Communications Manual (IDEM 1992e) which includes four, yellow, 3-ring binders consisting of 1)
Safety Manual 2) Hazard Communication and SOP 3) Occupational Safety and Health Administration
Handbooks 4) Material Safety Data Sheets as well as “Field and Laboratory Operating Procedures for
use, handling and storage of chemicals in the laboratory” (Newhouse 1998a) and “Field and Laboratory
Operating Procedures for Use, Handling, and Storage of Solutions Containing Formaldehyde” (Newhouse
1998b).Sampling on surface waters requires safety consciousness of staff members and the use of
specialized equipment; thus, staff will comply with the IDEM Personal Protective Equipment (PPE) Policy
(IDEM 2008). If aninjury or illness arises in the field, staff will follow the IDEM Injury and lliness Resulting
from Occupational Exposure Policy (IDEM 2010c). Operating in and around waterbodies carries inherent
risks of drowning; thus, personnel involved in sample collection will wear appropriate clothing and PPE
when operating boats or sampling in deep water or swift currents. According to the memorandum “Use of
Personal Flotation Devices (PFDs) by Branch Personnel” dated February 29, 2000, staff must wear U.S.
Coast Guard approved Type |, Il, or lll PFDs whenever:

e the planned work requires them to enter the water and the maximum water depth at any place at
the work site is over their knee (note that this depth depends on the employee but it will usually
be between 12 and 20 inches or 300-500 mm) or

o the employee is in a watercraft of any kind that is being launched, is in the water, or is being
retrieved from the water or

e the employee must work from structures that do not possess guard rails and are over or
alongside water where the water depth is or could reasonably be expected to be 3 feet deep.
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In addition, when work is being done in boats on co-jurisdictional waters (as defined by Indiana Code (IC)
14-8-2-315) or during hours of darkness on any waters of the state, all personnel in the watercraft must
wear a high intensity whistle and Safety of Life at Sea (SOLAS) certified strobe light.

Safety issues are the responsibility of all crew members; however, any questions in the field should be
directed to the field crew leader. The field crew leader is responsible for the completion of all work listed
in the workplan, the health and safety aspects of the sampling event, and successful interactions with
landowners and members of the public.
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Attachment 1. IDEM Stream Sampling Field Data Sheet.
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